Supplementary Methods
All anhydrous reactions described were performed under an atmosphere of nitrogen using flamedried glassware. Normal phase column chromatography was carried out with 230-400 mesh silica gel (Silicycle, SiliaFlash ® P60). Concentration and removal of trace solvents was done with a Büchi rotary evaporator using a dry ice/acetone condenser and vacuum applied from a Büchi V-500 pump. All reagents and starting materials were purchased from Sigma Aldrich, Alfa Aesar, TCI America or Arcos and were used without further purification. All solvents were purchased from Sigma Aldrich, EMD, Anachemia, Caledon, Fisher or ACP and used without further purification unless otherwise specified. CH 2 Cl 2 was freshly distilled over CaH 2 ; Tetrahydrofuran (THF) was freshly distilled over Na metal/benzophenone. Cold temperatures were maintained by use of the following conditions: 0 °C, ice-water bath; −78 °C, acetone-dry ice bath; temperatures between −78 °C and 0 °C required for longer reaction times were maintained with a Neslab Cryocool Immersion Cooler (CC-100 II) in a 2-propanol bath.
Nuclear magnetic resonance (NMR) spectra were recorded on a Bruker Avance 600 equipped with a QNP or TCI cryoprobe (600 MHz), Bruker 500 (500 MHz), or Bruker 400 (400 MHz) using CDCl 3 H NMR spectral data are tabulated in the order: multiplicity (s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br., broad), coupling constants, number of protons. Infrared (IR) spectra were recorded on a Perkin Elmer Spectrum Two™ Fourier transform spectrometer with neat samples. Only selected characteristic absorption data are provided for each compound. High resolution mass spectra were performed on an Agilent 6210 TOF LC/MS using ESI-MS. Optical rotations were measured using a Perkin Elmer 341 Polarimeter at 589 nm.
Cyclophellitol 8 was synthesized by following a published procedure 1 , and displayed identical physical properties to those reported.
S-3 (1R,2S,3S,6S)-4-(hydroxymethyl)-6-(3,5-difluorophenoxy)-cyclohex-4-ene-1,2,3-triol (3a)
A suspension of NaH in oil (60%, 99 mg, 2.5 mmol) was washed with hexane (2  5 mL) before being transferred in dry DMSO (50 mL) to a 100 mL flask maintained at 18 C. To this mixture a solution of (1S,4S,5S,6S)-4,5,6-tribenyzloxy-3-((benzyloxy)methyl)cyclohex-2-en-1-ol 2 (200 mg, 0.37 mmol) in dry DMSO (25 mL) was added dropwise. This mixture was left for 30 min at 18 C before addition of potassium benzoate (100 mg, 0.62 mmol). After a further 30 min, 1,3,5-trifluorobenzene (700 L, 6.7 mmol) was added slowly. After 30 min the reaction mixture a saturated NH 4 Cl solution (20 mL) was added. Addition of brine (50 mL) was followed by extraction of the product from the aqueous solution with ether (3  50 mL). The combined organic layer was dried (MgSO 4 ), and concentrated under reduced pressure. The residue was purified by flash column chromatography (20% EtOAc/Hexane) to give a colorless syrup (170 mg, 70%) in >98% purity as determined by 1 H NMR spectroscopy. This material was used directly without further purification. To a solution of this 3,5-difluorophenyl ether (170 mg) in dry CH 2 Cl 2 (50 mL) under an argon atmosphere, boron trichloride (5.0 equiv., 1 M soln in CH 2 Cl 2 ) was added slowly via a syringe at -78 C, and the mixture was maintained at this temperature whilst being stirred for 30 min. Subsequently the resultant mixture was allowed to warm up to 0 C over a period of 30 min. When TLC analysis (20% EtOAc/Hexane) showed that the reaction was complete a solution of 1:1 MeOH-CH 2 Cl 2 (5 mL) was added. The volatiles were removed under diminished pressure and the resultant residue was washed with CH 2 Cl 2 (5  10 mL). Upon removal of solvent a white solid was obtained and recrystallized from MeOH gave the final compound 3a (50 mg, 66 %); Mpt = 170-171 C; [] 20 D = +101.5° (6.9 mM in MeOH); 
2,4-Dinitrophenyl 2-deoxy-2-fluoro--D-galactopyranoside (7):
The peracetylated material was separated from the major -anomer, which was made by the methods reported by Withers and co-workers, 4 by preparative TLC. Deacetylation was performed using the same conditions as reported for the -anomer. 
Kinetics of Reactivation for TmGalA Inactivated by Cyclophellitol 8.
A solution of (total volume of 50 L) WT-TmGalA (4.6 µM) in 50 mM HEPES buffer (pH 7.4) that contained 1 mg/mL BSA and cyclophellitol 8 (1 mM) was incubated for 16 hours at 37 °C.
After incubation, excess inactivator was removed by filtration using a 10K molecular weight cutoff centrifugal filter and washing three times with 300 µL buffer (50 mM HEPES, pH 7. 
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